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Po, the hydrostatic pressure (if any) across section 6-6, acting upstream. If
a-a is above the drawdown effect of the weir and 6-6 is beyond the influence
of crest contraction, i.e., where the horizontal velocity component is constant
and Po is zero, Eq. 12 becomes

Pi - P2 = ~
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where PI = %W2hlm, q is the discharge per foot of weir, Va = q/hz, and F& =
Kv2ghi, K being an experimental constant. Substituting and transposing,
Eq. 13 becomes

P2 =

[14]

The value of q is given by Eq. 1, Chapter 11. Values of K may be deter-
mined experimentally, or estimated from the results of experiments previ-
ously made. For a sharp-crested, vertical-faced, aerated weir with negligible
velocity of approach, K is about 0.83. For the same conditions, but with the
upstream face on a 1 : 1 slope, it is about 0.81. These values are based on
horizontal velocity components Vh as given in Table XVIII, p. Ill, of Masonry
Dams, second edition, by William P. Creager. The description of the con-
struction of this table will aid in the determination of Vh for other conditions,
should such values be required.

FIG. 6.    Nonaerated sharp-crested weir.

(6) Sharp-crested weir, not aerated. In the discussion of Fig. 5, the area
under the nappe, downstream from the crest, is assumed to be freely aerated.
If the atmosphere is excluded from this area, the overfalling water will carry
away a portion of the air entrapped in the space 1-12-13, Fig. 6, producing a
partial vacuum. The unbalanced pressure of the external air will deflect the
nappe from its normal position, shown dotted, to some position such as that
shown in solid lines. Water will rise in the space under the nappe to some
level, 13-12, having a height, &4, above the tailwater level.5 The pressure at

5 The rise, /u, may be due in part to rebound of water striking the bottom and may exist
even without vacuum. This article deals only with that portion of the rise caused by
reduced pressure.